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Abstract: Background: Caring for a patient with end-stage kidney disease (ESKD) is highly stressful
and can impact negatively on the physical and psychological well-being of caregivers. To accurately
assess caregiver burden (CB), health care providers (HCPs) need to identify characteristics associated
with an increase in CB. Aim: The aim of this review is to explore CB in caregivers of adult patients
with ESKD and to identify characteristics associated with any increase in CB. Method: A comprehen-
sive literature search was completed using five electronic databases. Medline, Embase, CINHAL,
PsycINFO, and Scopus. The Joanna Briggs Institute checklist (JBI) was used to quality appraise
full text papers included in the review. No time limit for the date of publication of studies was
employed, to enable the inclusion of more extensive literature. Results: A total of 38 relevant studies
from 18 countries were identified and included in the review. A variety of patient and caregiver
factors can impact positively or negatively on CB, including socio-demographic factors of patients
and caregivers, disease-related factors, situational and relational factors, environmental factors, and
psychological factors. Conclusion: This review provides awareness to HCPs of the important factors
associated with CB, when assessing or targeting interventions for caregivers experiencing burden.

Keywords: caregiver burden; caregiver strain; caregiver stress; end-stage kidney disease; renal
failure; systematic review

1. Introduction

The population with chronic kidney disease (CKD) is increasing due to the growing
prevalence of hypertension, diabetes, and obesity. Globally, CKD has a prevalence of
between 11 to 13.4% in the general population, which makes it one of the most common
worldwide diseases [1]. When CKD is not properly managed, it can progress to end-stage
kidney disease (ESKD), which is the final, permanent stage of CKD, where kidneys are no
longer able to function properly to meet the patient’s needs. Patients with ESKD require
lifelong replacement of kidney function by dialysis or transplantation to survive, and
many are unable to meet self-care needs and require support from family or friends who
are caregivers. The major responsibilities undertaken by caregivers include managing
patients’ medical treatments, dietary requirements, and clinic and dialysis appointments [2].
Living with an individual in the advanced stages of CKD, and being the main caregiver is
associated with challenges such as depression, anxiety, and increased use of medication
for caregivers [3]. Caregiver burden (CB) can be defined as the extent to which caregivers
perceive their emotional or physical health, social life, and financial status as deteriorating
because of caring for their relative [4].
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In the ESKD population, many factors are related to CB, such as the demographic
characteristics of both caregivers and care recipients, ethnicity, comorbidity status, co-
habiting with the patient, relationship with the patient, and duration of caring [3,5,6]. A
recent mixed-methods systematic review explored the experiences of family members
and friends who provided support for adults receiving haemodialysis (HD) or peritoneal
dialysis (PD) [2]. This review considered the association between caregiver demographics
and feelings of burden but did not address other factors associated with CB, such as patient
characteristics, relationship duration, comorbidity, culture, and type of dialysis received by
the care recipients. Consequently, a comprehensive and comparative overview is necessary
to inform researchers and health care professionals of the impact these important factors
can have on caregiver experiences. Understanding all of the factors is necessary to deter-
mine how health care professionals can provide appropriate and effective assistance to
improve the quality of caregiving and reduce CB [7]. The aim of this review was to analyze
studies that quantitatively measured the level CB among caregivers of adult patients with
ESKD and to summarize the factors associated with CB.

2. Materials and Methods
2.1. Search Strategy

The Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA)
checklist was used to guide the reporting of the systematic reviews and to improve the
quality and transparency of the data included [8]. The search was conducted in February
2019 and updated in December 2020 with assistance from the university librarian and was
not limited to a specific time period. Included studies were identified following a search
of electronic databases; Medline (1982-2020), Embase (1974-2020), CINAHL (1982-2020),
PsycINFO (1809-2020), and Scopus (1985-2020). The following search terms were used:
(Dialysis OR h*emodialysis OR Peritoneal Dialysis OR renal failure OR Renal Insufficiency
OR kidney failure OR Kidney Diseases) AND (carer* OR caregiver*) AND (Burden OR
strain). Terms were searched in the English language. The search also included reference
lists contained within review studies and other relevant published reviews. Databases
were searched individually and a combined search was subsequently completed. ProQuest
RefWorks and Endnote were used to manage references electronically and to remove
duplicate studies. The Boolean ‘OR’ featured aided in broadening the search, while the
‘AND’ helped narrow the search to identify relevant studies in each database.

2.2. Eligibility Criteria

1. Studies including informal caregivers of adult patients with ESKD, either undergoing
dialysis or receiving supportive/palliative care.

2. Studies measuring CB and the factors associated positively or negatively with CB. In
all studies included in this review, caregiver burden was defined as the extent to which
caregivers perceive their emotional or physical health, social life, and financial status
as becoming worse because of caring for their relative [4] measured by burden-specific
instruments such as the Zarit Burden Interview (ZBI).

3.  Studies examining informal caregiving of patients with renal transplant (RT) were
excluded.

4.  Studies exploring informal caregiving of patients with early stages of CKD were
excluded.

5. Studies measuring CB in informal caregivers of patients with a range of chronic
illnesses, which did not differentiate the burden experienced by informal caregivers
of individuals with renal disease, were excluded.

6.  Studies published in English were included.

7. No time limit was employed to exclude studies, to help maximise the number of
studies included.

8. Studies assessing the effectiveness of interventions in CB were excluded.

9.  Primary research studies were included.
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10. Reviews, conference abstracts, dissertations, editorials, or researcher opinions were
excluded.

2.3. Selection of Studies

After duplicate studies were removed, 4023 titles and abstracts from all databases
were independently screened for eligibility by three authors: B.A., H.N., and P.O. After
initial title and abstract screening, 94 full text articles were read and the content discussed
with the review team, to assess suitability for inclusion and to resolve any disagreements
concerning inclusion or exclusion. A total of 60 studies were excluded as they did not meet
the eligibility criteria. Four additional studies were added, as they had been identified in
other relevant reviews, dissertations, or reference lists of included studies [9-12]. Therefore,
38 articles are included in this review, as illustrated in flow diagram which is outlined by
the Preferred Reporting Items for Systematic Reviews Figure 1 [8].

Records identified through databasesearchingto
December 2020

(N=6223)

Screening J [Identiﬁcation

-
"

Eligibility

L

¥

Records after duplicates removed
(N=2023)

¥

Records after Initialtiiescreenad

(N=1021)
Records excluded (N = 60)
l * Including caragivers of patients with
Records after Initial abstractscreenead other chronicillnesses (N=4)
(N=94) * The stage of CKD was notidentified
(N=1)
¢ Including caregivers of RT patients
(N=2)
Records after full text assessedfor i
* Focused on caregiver of paediatric pa-
eligibility ,
tients (N=4)
(N=34)
* Assessing the degree to which pa-

“ tients perceive themselves as a bur-

Included

den on unpaid caragivers (N=2)

* Dissertation (N=7)

Additional records identified through hand

search, relevant studies and included studies
refarences ¢ Conference abstract(N=7)

(N=4) * Editorials or commentaries (N=5)

! * Not English {N=6)

* No relevant outcomes (N=15).
Total articles included » Qualitativestudy (N=1)

(N=38) * Did not report the level of CB (N=5)

* Did not measure the factors associated
with CB [N=1)

Figure 1. PRISMA flowchart diagram.
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2.4. Data Extraction

The following data were extracted from each study: identification data (author’s name,
year of publication and setting), methodological data (study design, number of participants,
aim and method of measurement), and key findings (CB levels and factors associated with
burden). Data extraction from all the included studies was performed by BA, PO and FA,
and results were compared for consistency. Any discrepancies were resolved by discussion
and reappraisal.

2.5. Quality Assessment Tool

We assessed the quality of the included studies to evaluate their methodological
rigor and strength of the evidence they provide. The Joanna Briggs Institute (JBI) quality
assessment tool was used to evaluate all studies included in the review [13]. This tool
is designed to be used in systematic reviews to assess the methodological quality of a
study and to determine the extent to which a study has addressed the possibility of bias
in its design, conduct, and analysis. This tool employs a range of criteria to assess a
variety of research study designs. The JBI Critical Appraisal Checklist for Analytical Cross-
Sectional Studies was used to screen the final list of cross-sectional studies in domains
including clearance of inclusion and exclusion criteria, description of the sample, location
of the study, validity and reliability of the outcome measures, appropriateness of statistical
analysis, identification of confounding variables, and how these have been considered.
Each question can be answered as “yes”, “no”, “unclear”, or “NA” (not applicable).

The quality score was calculated by aggregating the number of ““yes” responses to all
individual criteria, with a maximum score of 8. A score less than 3 indicates a low-quality
study, a score between 3 to 5 a study of moderate quality, and a score of 5 or higher is a
study of high quality. Two authors (BA and PO) performed the quality assessment of all
included studies, which was subsequently reviewed and discussed by all authors. The
authors assigned specific ratings of high, moderate, or low quality to all studies included.
Some of the included studies failed to report the standard criteria used to measurement CB,
and did not identify the setting in which the study was completed; however, all studies
achieved an overall moderate to high quality score with a low risk of bias and none were
excluded on this basis. (Table A1 in Appendix A).

2.6. Data Analysis, Synthesis, and Presentation

A descriptive narrative synthesis of the findings of each study was performed [14].
This decision was made because narrative synthesis provides a broad overview of rele-
vant information, through a textual approach, which is appropriate when studies are too
heterogeneous, to allow for a quantitative summary [15]. We assessed the studies to be
too heterogeneous due to inconsistencies in methodologies, sample characteristics, and
the instruments used to measure CB. The initial synthesis involved searching of studies,
listing, and presenting the findings in tables. Then, the findings were sorted into five
thematic categories based on their common characteristic with the frequency of studies
within each theme presented. Subsequently, the included studies were summarised in a
narrative synthesis, which was performed by one author and discussed and agreed by the
review members.

3. Results
3.1. Characteristics of Included Studies

The characteristics of the final studies are shown in Table 1. The search identified 38
studies that met the eligibility criteria. Of the included studies, 35 used a cross sectional
design [5,9-12,16—45] and three provided cross sectional data within other designs; one
used a quasi-experimental design [46], one used a longitudinal design [47], and one a
mixed method design [6]. Studies included in the review were completed in a variety
of countries, including: seven in Turkey [11,22-24,27,33,46], four in the USA [5,18,29,44],
four in Iran [31,34,37,39], two in Brazil [25,26], two in Japan [34,41,43], two in Saudi
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Arabia [9,21], three in China [12,42,45], two in Nigeria [6,17], two in Jordan [16,19], two
in India [32,35]; and a single study in Nepal [10], Canada [38], Pakistan [40], Greece [36],
Spain [20], Singapore [47], Vietnam [30], and Indonesia [28]. CB was assessed in a variety of
individuals with ESKD, including: HD in 21 studies, PD in four studies, both HD and PD in
four studies, PD and RT in one study, HD and RT in one study; and PD, HD, and RT in three
studies. Three studies investigated ESKD without specifying if subjects are dialysis dependent
or not, and a single study included caregivers of both dialysis-dependent and non-dependent
patients. All the reviewed studies were published between 1997 and 2020, see Table 1.

Table 1. Summary of the included studies.

Author/Year/Country

Aim

Design/Sample

Caregiver Burden
Level/Measurement Tool

Factors Associated with CB

Abed et al. (2020)
Jordan

To investigate the
functional health
literacy and CB
among family
caregivers for patients
receiving HD

Cross sectional
study of

88 caregivers of

patients on HD

Severe CB level using ZBI

Positive relationship of caregivers” age to CB
but no with patient age, history of
comorbidity of caregivers. Caregivers with
adequate health literacy had less CB than
caregivers with limited health literacy.

Adejumo et al.

To measure burden,
psychological

Cross sectional
study of

Mild to moderate CB level

CB of female caregivers and experience

(2019) well-being, and QOL ; : higher scores of anxiety and depression were
Nigeria of caregivers of iz&zﬁ%lgﬁrls{%f using ZBI significantly higher than male caregivers.
patients with ESKD
To explore the :

Affinito and Louie association between Cross sectional Mean of 29'38.011t. of a Caregivers with good level of health, and
(2018) CB and the levels of study of total score of 48 indicating who viewed their caregiver role positivel
USA h ltin : i e\i/e io £ 89 caregivers of moderate to severe CB . dal 8 d Pf CB ¥

ea HOD gzt?egn¥se s o patients on HD using CSA experienced a lesser degree of CB.
Living with the patient was the only variable
. positively correlated to CB.
To exp lo.re the burc!en Cross sectional Caregivers’ and patients’ age, gender,
Alnazly (2016) and coping strategies study of Moderate degree of ducati 1 + stat lation
Jordan of caregivers of 139 caregivers of burden using OCBS ecucafion, employment status, relation to

patients receiving HD

patients on HD

patient, years of caregiving, and caregiving
hours per week were not significantly related
to CB.

To evaluate the
HRQoL and burden of

Cross sectional

CB was higher in caregivers with less social
support, and poor physical and mental
health.

Alvarez-Ude et al. family caregivers of study of 221 pa- Age of patients, number of caregiving hours,
(2004) chronic dialysis tients/ caregivers %ﬁfggﬁtigﬁfe%%e number of comorbid conditions of patients
Spain patients and analyse  of patients on HD & and caregivers, number of medications of

the factors associated and PD patients, correlated positively with CB.
with it No differences in CB were found between
caregivers of patients with HD and PD.
Cross :iiecti(f)nal No sienificant diff bet CBi
study o . . o significant differences between CB in
To compare the 105 care}éivers, rel\c/(leeis?n(g:?{% Pvfat;eg 3 caregivers of patients receiving PD and HD.
Al wakeel and burden on family 50 caregivers of (21.7) and 49 (24.5) in Caregiver’s age and education level
Bayoumi (2016) caregiver between HD  patients receiving areg{vers of the PD group correlated negatively to CB in the HD group.
Saudi Arabia and PD in Saudi HD and Both reported moderate to Age and level of education and dialysis
Arabian population 55 Caregivers of severe burden using ZBI duration were not correlated to CB in
patients & PD group.

receiving PD

Avsar et al. (2013)
Turkey

To examine the
relationship between
caregivers of PD and

RT patients with
regard to sleep quality,
anxiety, depression,
and overall burden

Cross sectional
study of
113 caregivers,
53 RT recipients
and 60 caregivers
of PD patients

51 (96.2%) of caregivers of
RT recipients reported low
CB and 30 (50%) of
caregivers of patients on
PD reported moderate CB
using ZBI

CB scores were significantly higher in
caregivers of PD patients compared with RT
patients.

The demographic data of caregivers did not
significantly affect CB in either group
including age, gender, income, and
educational level.

Duration of caregiving in year was not
associated to CB.

Avsar et al. (2015)
Turkey

To compare the
caregivers of HD
patients and
caregivers of patients
with RT in terms of
anxiety, depression,
sleep quality, and CB

Cross sectional
study of
133 caregivers,
65 caregivers in
the RT group and
68 in the HD

group

62 (95.4%) of caregivers of
RT patients reported low
CB. 31 (45.6%) of
caregivers of HD patients
reported low CB and 27
(39.7%) of them reported
moderate CB using ZBI

CB scores were significantly higher for
caregivers in the HD group compared with
caregivers in the RT group.
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Author/Year/Country

Aim

Design/Sample

Caregiver Burden
Level/Measurement Tool

Factors Associated with CB

Bardak et al. (2018)
Turkey

To compare CB,
psychological
symptoms in

caregivers of PD, HD,
and RT, and find out
associated factors

Cross sectional
study of
127 caregivers
caring for 43 PD,
42 HD, 42 RT
patients

Participants reported mild
to moderate CB in all
caregiver groups (PD, HD,
RT) using ZBI.

CB score was found to be higher in caregivers
who reported higher level of psychological
symptoms (anxiety and depression). CB
score was found to be highest in caregivers of
patients receiving HD, and it was
significantly higher than PD and RT groups.
The gender, age, occupation, marital status,
and education level of caregivers and
Ppatients were not associated with ZBI score.
ZBI score was also not associated to caregiver
relationships to the patient, living in the same
house, or whether caregivers take all
responsibility alone or not. Longer duration
of HD affected the ZBI scores positively.

Bayoumi (2014)
Saudi Arabia

To evaluate the CB of
individuals who
provide care for

patients on
maintenance HD

Cross sectional
study of

50 caregivers for

patients on HD

Moderate to severe
burden using ZBI

The total caregiver burden significantly
correlated positively with patient age and
negatively correlated with caregiver age.
Negative correlations were identified
between caregivers’ and patients’ levels of
education in relation to CB.

Belasco and Sesso
(2002)
Brazil

To describe the
characteristics of
caregivers of chronic
HD patients, assess
their perceived
burden and HRQoL
and the factors
influencing this
burden

Cross sectional
study of
100 caregivers of
HD patients

Moderate CB using CBS

Caregivers of male patients with a low
education level (illiterate or primary), with a
multiple number of patient comorbid
conditions had a higher mean score burden.
Caregivers who were female spouses of
patients, and caring for long lengths of time,
perceived a significantly greater burden than
those with other types of relationships.

Belasco et al. (2006)
Brazil

’

To describe caregivers
characteristics
and evaluate their
burden and QoL

Cross sectional
study of
201 caregivers,
161 caregivers of
HD patients and
40 caregivers of
PD patients

Moderate burden for both
caregivers of elderly HD
and PD patients using CBS

There is a significant difference noted in the

environment dimension of CBS, which was

better for caregivers of the elderly receiving

HD than in younger patients.

Caregiver’s mental status score was lower for
caregivers of elderly receiving PD than
caregivers of patient receiving HD. No

significant influence of caregiver sex
detected.

Cagan et al. (2018)
Turkey

To examine the
burden of caregivers
of HD patients and
some related variables

Cross sectional
study of
163 caregivers of
HD patients

Moderate CB using ZBI

Higher CB reported in female caregivers and
in those who were being employed, having 3
or more children, having difficulty in
meeting their health expenses (poor income),
reporting that their role in the family and
work is negatively affected, and giving care
for longer than 5 years.

There was no correlation between CB and
caregivers’ age, marital status, educational
status, place of residence (county, town,
village, province), type of personality,
smoking and alcohol consumption and
number of weekly dialysis sessions.

Cantekin et al.
(2016)
Turkey

To determine the
burden on primary
caregivers of patients
undergoing dialysis

Cross sectional
survey of 114
patients, 54 were
relatives of HD
patients and 60
were relatives of
PD patients

Caregivers of HD patients
reported moderate to high
burden while caregivers of
PD reported low to
medium levels of CB
using ZBI

Caregivers of PD patients had lower levels of
burden than caregivers of HD patients, and
this was highly significant.

Faridah et al. (2020)
Indonesia

To determine the
factors associated
with the CB of caring
families of HD
patients

Cross sectional
survey of
95 caregivers of
HD patients

No burden to low burden
using ZBI

High CB is associated with the low salary
and older age of caregivers.
Duration of care (time), gender, and
education level of caregivers were not
significant in relation to CB.
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Author/Year/Country

Aim

Design/Sample

Caregiver Burden
Level/Measurement Tool

Factors Associated with CB

Harris et al. (2000)
USA

To identify the level of
CB reported by
African American
caregivers of patients
with ESKD waiting for
RT and to identify
whether subjective
burdens varied by
caregiver age

Cross sectional
survey of 78
African American
family caregivers
of patients with
ESKD

Little to no burden
using ZBI

There was no significant difference in the
level of subjective burden reported by young
and older African-American caregivers.

Hoang et al. (2019)
Vietnam

To analyse the burden
and support activities
of informal caregivers
caring for adults
receiving
haemodialysis

Cross-sectional
study recruited
178 adult informal
caregivers of
patients receiving
HD

Moderate to severe
burden using ZBI

Being old, married to the care recipients,
having comorbidity condition, longer time
spent on caregiving tasks, duration of being
caregiver, and having difficulty of doing
caregiving tasks were significantly associated
with increasing the CB.
Employment types of caregivers, income,
and being a relative to the patients have no
effect on CB

Jafari et al. (2018)
Iran

To determine the level
of CB and its
relationship with the
QoL of caregivers of
HD patients

Cross sectional
study of
246 caregivers of
HD patients

42.7% experiencing
moderate CB and 37.4%
were experiencing high to
severe levels of CB, using
the Novak and Guest Care
Burden Questionnaire

A significant positive correlation between the
age of caregivers and CB. Increased
education level decreased CB. With the
increasing capability of patients in self-care,
the CB of the caregiver decreased. High CB
associated with the presence of comorbidity
conditions. Significant and negative
correlations between the total scores of CB
and QoL. Patient age, caregiver and patient
gender, occupation, education, and income
were not associated with CB levels.

Joy et al. (2019)
India

To assess the level of
caregiver burden and
resilience in caregivers

of haemodialysis
patients

Cross sectional
study in
120 caregivers of
patients on
maintenance HD

Moderate to severe
burden using ZBI

Duration of caregiving and time spent per
day looking after the patients were associated
positively with CB. Female caregivers
reported higher burden than male caregivers.
Age of caregivers was not associated with CB.
Caregivers with low ability of adaptation to
caregiving role had high burden.

To examine changes in

burden and QOL in Longitudinal CB significantly increased over time. Over a 1
Kang et al. (2019) caregivers of study in Mild to moderate burden year period, the level of CB increased from
Singapore revalent PD patients 44 caregivers of using ZBI mild to moderate burden to moderate to
p over 12 moI;ths PD patients severe burden.
Caregiver to patient relationships: spouses
had 1 CB d to oth
3 To evaluate the Cross sectional o ad lower CB scores hcom};?fg o other
Kilicand burden of caregivers study of In Turkey (central district), caregivers such as children,
Kaptanogullari who provided care to 210 A ¢ mild CB & in Northern grandmothers/grandfathers, or siblings.
(2017) HD}[))atients in two atie?{seégéZeeirsig Cyprus (rural area) Caregivers who live in the central district
Turkey different communities p HD & moderate CB, using ZBI reported lower CB than those who live in
rural areas. Caregiver age, sex, marital status,
and educational status have no relation.
Caregivers with inadequate income, caring
for male patients had a higher CB score.
Single caregivers gained higher scores of CB.
Cross sectional No significant relationship between CB and
Mashayekhi et al. To assess the level of study of Moderate to severe levels patient’s occupation, educgtlon, m'arlta.l
(2015) CB in caregivers of ! ¢ £ CB usine CBS status, comorbidities, duration of dialysis,
Iran HD patients 51 caregivers o © using level of patient dependency and frequency of
HD patients P P Y quency

HD per week.
Education, occupation, gender, age of
caregiver and kind of relationship with
patient were associated to CB.
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Table 1. Cont.

Caregiver Burden

Author/Year/Country Aim Design/Sample Level/Maasurement Tool Factors Associated with CB
CB score was significantly higher in
caregivers who are female, single than in
married, young, caregivers with higher
To determine the education and caregivers with comorbidity
burden, educational conditions compared to those who have no
needs, influential health problems.
Mollaoglu et al. factors, and the effects gre .and. pcistc-it_est d . The spouses had a lower mean value of CB
(2013) of home care ézlgn melu m% Moderate to severe, using compared to those of daughters,
Turkey education over CB Caregivers o daughters-in-law, and sisters/brothers

among primary
caregivers of patients
undergoing HD

HD patients

Caregivers who live in a peripheral district or
small town were found to have high CB,
whereas those living in a central district of a
province had low CB scores.
Caregiver occupation and income were
observed to have no impact on CB.

To evaluate the
burden, coping

Cross sectional

Moderate to severe
burden observed in
caregivers of patients

Nagarathnam et al. mechanisms, and study of 90 e : Significantly higher burden score in
(2019) QOL among patients (30 HD, recegmgt HbD’ Emld- to caregivers of HD undergoing than RT
India caregivers of HD 30 PD, and 30 RT moderate burden m d patients.

and PD undergoing patients) patients receiving PD, an
d RT pationt no burden were observed
an patients in RT patients, using ZBI

Female caregivers experienced more burden

of caregiving than their male counterparts.

Mixed method Caregivers living with patients experienced

. study including a more burden of caregiving than those who

o f}fgsli)élef{ac I;d Ffrgrﬁﬁ};flg;ietg};ig]sa gff cross sectional Moderate to severe CB live in separate residences. However, these
2017) ESKD patients in . s1_11rvey of 96 using ZBI did not reach statistically significant results.
Nigeria South-West Nigeria amily caregivers No significant differences in CB according to
of patients with caregiver marital status, educational levels,

ESKD religion, ethnicity, working status,
relationship with patients, and duration of
contact with patient.
Cross sectional

Sst;ii;gsf i(f) Caregiver age, gender, marital satisfaction,

S education, employment status and whether

Paschou et al. (2018) To explqre t_he CBand patients; 29 of Moderate burden the patients were dialysis dependent or not

depression in spouses whom were p .
Greece i . P using ZBI have no relation to level CB.
of patients with CKD dialysis . )
dependent and 21 Higher levels of depression correlated to the
were not dialysis increased perceived CB.
dependent.

Rafati et al. (2019)
Iran

To examine the
relationship between
caregiver burden and
spiritual well-being in
caregivers of patients

receiving HD

Cross sectional-
correlational
study was
conducted on
382 caregivers of
patients receiving
HD

A significant high CB was reported in
caregivers who have a lower level of
education, unemployed, lower spiritual

Moderate to severe CB well-being, older age.

using the Novak and A significant high CB was reported in
Guest que quden caregivers whose patients with low income,
Questionnaire performing higher number of dialysis

sessions per week, having lower level of
dependency, and not having a kidney
transplant history.

To assess CB, QOL,
and depressive

Cross sectional

Rioux et al. (2012) study of Low level burden : s
Canada symptoms and to 61 caregivers of perceived using CBS Depression was correlated positively to CB.
compare these with -
. ) , HD patients
their patients
CB was not associated with age, sex, or
Cross sectional relationship duration even though older
study females reported high CB but did not reach
To characterise the spouse/partner statistical significance.
Rodrigue et al. psychosocial caregivers of HD Hich CB bef d af High levels of patient physical health
Lo . t
(2010) functioning of and PD patients triﬁs (l:ant;cico);esgn aCeSl; associated with lower CB.
USA spouse/partner before (1 = 33) P & CB was higher when the patient was on HD
caregivers and after (n = 46) than not yet on dialysis. Higher CB was

kidney
transplantation

associated with worse patient health and
lower mental QOL. No differences between
CB of patients before and after RT.
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Table 1. Cont.

Author/Year/Country

Aim

Design/Sample

Caregiver Burden
Level/Measurement Tool

Factors Associated with CB

Senmar et al. (2019)
Iran

To measure CB among
caregivers of older
patients receiving HD
and its relevant factors

Cross sectional
study in
52 caregivers of
elderly patients
receiving HD

Moderate to severe level

of CB using Novak and

Guest Caregiver Burden
questionnaire.

High age of caregivers, high age of patients
and the caregiver-patient relationship were
factors that significantly associated with
increasing the level of CB.

Gender of patients and caregivers, marital
status of patients and caregivers, education
level of caregivers, the income of patients
and duration of dialysis were not associated
with CB. Spouses had higher level of CB than
other relationship.

Shah et al. (2017)
Pakistan

To determine CB of
patients receiving
dialysis

Cross sectional
study
164 caregivers of
patients receiving
dialysis

Mild to moderate CB
using ZBI

A positive correlation was found between the
duration of patient on dialysis/year, daily
hours of caregiving and the total CB score.

Low social class, high level of patient
functional dependenéy associated with high
B.

Shakya et al. (2017)
Nepal

To assess the burden
on caregivers and find
out their liability for
developing
depression

Cross sectional,
descriptive study
design.

164 caregivers of
patients taking
maintenance HD

The mean CB score was
46.99(14.6) indicating
moderate to severe burden
using ZBI

CB increased with increasing caregiver age,
decreasing education, low socio-economic
status and decreasing social support. Widow
caregiver reported high CB then in married
and the lowest CB was on single.
Relationship to patient were also found to
affect burden (spouses and parents having
higher CB than in children, siblings, children
in law, and grandchildren). CB was
significantly positively associated with
caregiver depression. However, duration of
dialysis, frequency of dialysis, comorbid
illness of (patients) were not found to have
any significant association with CB.

Shimoyama et al.
(2003)
Japan

To examine the
relationship in Japan
between PD patients

and caregivers with
regard to ERQOL and
B

Cross sectional
survey
34 caregivers of
PD patients

Mean CB was 14.1
indicating little to No
burden using ZBI

Caregivers of patient receiving PD reported
low CB levels.
CB associated with increasing age of patients
and decreasing health-related QoL of
caregivers.

Tao et al. (2020)
China

To examine the level
of CB on family
caregivers of elderly
adults receiving PD
and to identify any
contributing factors

Cross sectional
survey
60 caregivers of
PD patients

Mild to moderate CB
using ZBI

Being female caregiver with insufficient
financial status, low level of social support
for the caregiver, depressive symptoms in the
patients and caring for a patient with
disability were statistically significant
predictors of CB.

Patient gender and educational level were
not associated with CB.
Caregiver educational level, living with the
patients at the same resident, relationship
with patients, and hours of caregiving per
week was not associated with CB.

To investigate factors

Cross sectional

Mean CB score of 29

Being spouse, having chronic diseases, and

Washic} ae’( aarl{ (2012) . éil)a;teci atl?eblii]réiresnof L0 survey . indicating mild burden to lor{)g time1 spzn; on careg}ilviﬂg is reg)or(;ed to
p g gives care%vers o moderate using ZBI e a related factor to the heavy burden
regular HD patients H among caregivers.
To explore QoL and C . | Neither caregiver race, gender, relationship to
CB reported by rosgesseig;Ona the patient, caregiver health level, nor patient
8 caregivers of persons . . . gender significantly contributed to CB.
Wicks al 1997) “\iith ESkDand to O garegivers of 96 Little tono burden using CB did not differ by dialysis type (PD,
examine the dia Cna(?seti 3vietsh incenter HD, etc.) or employment category
relationship between 8 ESKD (full-time, part-time, etc.). Caregivers Qol

these variables

related negatively with CB.
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Table 1. Cont.

Author/Year/Country

Aim Design/Sample

Caregiver Burden

Level/Maasurement Tool Factors Associated with CB

Zhang et al. (2016)
China

To assess the burden
for caring patients on
maintenance HD by
primary family
caregivers

Caregiver age increasing, low educational
levels, without job, long caring hours were
associated with high CB. CB was at lesser

151 caregivers, 51% of degree with high level of caregiver health.

Cros;;%cél}onal tfﬁi?;ifggﬁfdglg;g CB was significantly increased in patients
151 caregiver of 25.2% caregivers reported vt\{lthtm?re than two E%n:fébldlttles and ¢

HD patients moderate to severe burden ~ Porioit S IOWINCOME. 1d not associate
using ZBI with duration of HD. Relationship with

patients, spouses, parents, and adult children
felt more stressful than siblings, daughters-
and sons-in-law.

Zhang et al. (2020)
China

To assess the burden
in primary family
members caring for
uremic patients on PD

Duration of PD and presence of comorbidity
in patients, being female caregivers,
spending longer hours providing care to
patients were associated with higher CB.
60% of caregivers reported ~ Caregivers who lived with patient had higher

Cross sectional mild to moderate burden CB than those who lived separately.
design on 170 PD and 18.2% reported Caregivers who exercised for more than 1 h a
patients moderate to severe burden week had a lower CB. CB is negatively
using ZBI associated with Qol. Age of caregivers,

educational level, relationship to patients,
and annual income were not associated with
CB. Level of patients. Frailty was associated
positively with CB.

HD = haemodialysis; CB = caregiver burden; CSA = caregiving stress appraisal; OCBS = Oberst Caregiving Burden Scale; PD = peritoneal
dialysis; ZBI = Zarit Burden Interview; RT = renal transplant; HRQoL = health-related quality of life; CBS = Caregiver Burden Scale;
QoL = quality of life; ESKD = end-stage kidney disease; CKD = chronic kidney disease; CSI = Caregiver Strain Index.

The most common tools used to measure CB was the ZBI [48] in 29 studies, Caregiver
Burden Scale (CBS) [49] in four studies, Novak and Guest Care Burden Questionnaire in
three studies [50], with single studies using the Oberst Caregiving Burden Scale (OCBS) [51],
Caregiving Stress Appraisal (CSA) [52], and the Caregiver Strain Index (CSI) [53].

3.2. Level of CB

In this review, 38 studies investigated the level of CB in advanced stages of CKD
patients and reported contrasting findings. Three studies reported high levels of bur-
den [5,6,16]. The majority of the included studies reported moderate to severe levels of
burden in caregivers of patients undergoing HD [9,10,18,20,21,27,30,32,34,37,39,46]. Several
studies reported moderate CB [11,19,25,26,31,36]. Three studies reported moderate CB in
the caregiver dialysis group and low CB in caregivers of RT patients [22,23,35]. Mild to mod-
erate burden was reported in caregivers of patients receiving HD [12,17,33,40,42,43,45,47]
and patients receiving PD [27]. One study reported mild to moderate CB in caregivers
of patients receiving PD, HD, and RT [24]. Several studies reported mild to no burden in
caregivers of patients receiving HD [28,38,41] and PD [44]. Low burden was also reported
in one study of dialysis dependent patients, without specifying whether patients were HD
dependent or PD dependent [29].

3.3. Factors Associated with CB

The factors associated with CB were sorted into five thematic categories based on their
common characteristic, with the frequency of studies within each theme presented, see
Table 2. The content of each category is described as follows:

1.  Caregiver’s and patient’s socio-demographical factors including age, gender, eth-
nicity, marital status, education, employment, income, ethnicity and race, and reli-
gion/spirituality.

2. Disease-related factors including treatment modality, frequency of weekly dialysis
sessions, duration and frequency of dialysis, duration of illness, comorbidity, level of
patient’s dependency, and quality of Life (QoL).
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3.  Situational and relational factors including cohabiting status, relationship to the
patient, the duration of caregiving, contact time per week, duration of relationship
with patients, number of children, smoking and alcohol consumption, and caregiver
performing exercise.

4. Environmental factors including social support.

5. Psychological factors including depression and anxiety.

Table 2. Summarises the factors associated with CB.
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Caregiver
comorbidity s s n
history

Smoking and
alcohol
consumptions

Number of
medication of s
patients

Number of
caregiver s
children

Number
(frequency) of n n
dialysis session

Social support s s

Coping ability to S s
caregiving role

Positive role
caregiver
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caregiver/QoL

Carer Depression
and anxiety
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Depression and s
anxiety
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modalities (HD, n n s n s n
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Dialysis n S
dependent or not

Before and after s s s s s n
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2 s s
literacy
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HRQoL = health-related quality of life, HD = haemodialysis, PD = peritoneal dialysis, RT = renal transplant, n = factor explored but did not
show a significant association to CB, s = factor explored and showed a significant association to CB.

3.3.1. Caregiver and Patient Socio-Demographical Factors
Age of Caregivers and Patients, and Perceived CB

Twenty-seven studies of the thirty-eight studies reviewed explored the age of
caregivers [5,9-12,16,19,21,22,24,26-34,36,37,39,45,46] and patients as a predictor of
CB [9,16,19,20,24,25,31,34,37,39,41,45]. Four studies highlighted a negative correlation
between CB and caregiver age [9,21,25,46]. In contrast, four studies reported that older
caregivers have greater difficulty coping and experience higher levels of burden than
younger caregivers [5,10,12,16,28,30,31,37,39]. Rodrigue et al. [5] reported higher CB with
increased caregiver age, although this study did not find a statistically significant correla-
tion and suggested that further research is required, using a larger sample population to
determine if a relationship exists.

Caregivers of older care recipients had a significantly higher level of CB than those
who provide care to younger care recipients [9,20,39,41], while a single study reported high
scores in one of the CB components (environmental component) in caregivers of younger
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patients [25]. The remaining studies reported that caregiver age did not influence feelings
of burden in caregivers [11,19,24,26,27,29,32,34,45] or patient age [16,19,24,26,31,34,37,45].

Gender and CB

Gender has frequently been investigated as a factor in CB. Twenty-three studies
explored the gender of caregivers [5,6,11,16,17,19,22,24-28,31-34,36,39,42,44-46] and
patients [16,19,24-26,31,34,37,39,42,44,45] as a contribution to CB. Many studies re-
ported that female caregivers experienced greater feelings of burden than male care-
givers [5,6,11,17,26,32,42,45,46]. However, two studies reported that this association
did not reach a statistically significant level [5,6]. Two studies suggested that providing
care to male patients increases the level of reported CB, regardless of the gender of care-
givers [26,34]. A number of studies have reported that there is no evidence of a relationship
between CB and caregiver gender [16,19,22,24,25,27,28,31,33,34,36,39,44] and this was also
the case for patient gender in several studies [16,19,24,25,31,37,39,42,44,45].

Marital Status and CB

Twelve studies examined the relationship between caregiver marital status (being
single, married, widow or divorced) and reported CB [6,10,11,16,24,30,31,33,34,37,39,46].
Two studies reported that single caregivers experienced higher levels of burden when
caring for ESKD patients than married caregivers [34,46]. These findings are discussed by
Mashayekhi et al. [34], who reported that being single played a significant role in some CB
components, including disappointment, lack of freedom, financial difficulties, and feelings
that life is unfair. However, younger caregivers reported being confident in their ability to
provide care and cope with patient problems [34]. Shakya et al. [10] reported that widowed
caregivers reported higher CB levels than those who were married, with the lowest CB in
single caregivers.

The majority of studies reported that there was no relationship between CB and
the marital status of caregivers [6,11,16,24,31,33,37,39]. No association between CB and
the patient’s marital status was found [16,24,34,37,39]. One study investigated marital
satisfaction levels reported by caregivers, with no relationship identified [34].

Education, Income and Employment

A number of additional socio-demographic factors have been explored to determine
if they contribute to CB. Twenty-two studies examined the relationship between CB and
caregiver’s educational attainment [6,9-12,16,19,21,22,24,26-28,31,33,34,36,37,39,42,45,46].
Fifteen studies reported no correlation, while six studies reported a negative association
between CB and the educational attainment of caregivers [9,10,12,21,31,37]. In contrast, a
single study reported increased CB in caregivers with higher educational attainment [46].
However, this study reported that caregivers who receive higher levels of education in
how to support the care recipients experience a decrease in the burden of caregiving [46].
Similarly, caregivers with adequate health literacy reported lower levels of CB [16].

The association between CB and patient educational attainment has also been in-
vestigated [9,16,19,24,26,34,37,42]. Three studies found that lower levels of educational
attainment contributed to higher levels of CB [9,26,37], while the remaining studies re-
ported no relationship [16,19,24,34,42].

Twelve studies examined caregiver income as a predictor of CB [11,12,16,22,27,28,30,
31,34,42,45,46]. Lower caregiver income was found to be a factor in higher CB [11,28,34,42],
while no association was reported in the remaining studies. Additionally, five studies
explored patient’s income as a contributor to CB, two of these studies reported that low
patient income was associated with higher CB [12,28], while the other studies reported no
association [16,26,39].

Thirteen studies examined the association between CB and the employment sta-
tus of caregivers, including employed, unemployed, retired, full-time, and part-time
work [6,11,12,16,24,26,30,31,34,36,37,44,46]. Two studies suggested that feelings of bur-
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den were greater in unemployed caregivers [12,37]. However, Cagan et al. [11] reported
that higher CB was more evident in caregivers who were employed. Four studies examined
the employment status of both caregivers and patients and found no correlation with
CB [16,24,26,34], while one study reported no association between employment status of
caregivers and CB [30].

Ethnicity, Race and Religion

A small number of studies have investigated ethnicity and the race of caregivers in
patients with ESKD and reported no correlation with perceived CB [6,44]. Only one study
examined caregivers who identified with specific religious groups (Islam and Christianity).
No correlation with CB was found [6]. The spiritual well-being of caregivers was negatively
associated with CB [37].

3.3.2. Disease-Related Factors
Comorbidity, Duration of Illness, Patient’s Dependency, Health Status and QoL

Several studies investigated caregiver comorbidity as a CB predictor [11,16,20,26,30,43,46].
Five studies reported that the burden is greater in caregivers who experience comorbid
conditions [16,20,30,43,46], while two studies reported no correlation [11,26]. In relation to
patient co-morbidity, five studies reported a significant positive correlation between this
and CB [12,20,26,31,45], whereas one study reported no association [16].

CB is likely to increase when a patient’s physical health deteriorates and patient
functional independence declines [5,31,37,40,42,45]. In addition, CB appears to increase
when caregivers also experience poor physical and mental health [18,44]. Two studies
investigated the duration of illness and reported no relationship between illness duration
in patients with ESKD and CB [9,21]. Two studies explored the relationship between CB
and HRQoL in caregivers and reported a negative correlation to CB [5,41]. Three studies
reported a negative association between CB and QoL [31,44,45], and one study reported no
association [17].

Duration and Frequency of Dialysis, and Treatment Modality

The duration of dialysis in care recipients has been explored and found to be positively
correlated with the level of CB [11,24,40,45]. A positive association between the frequency
of dialysis and CB also was found [37]. However, other studies reported no association
between CB and dialysis duration [10,16,26,31,34,37,39] or dialysis frequency [10,11,34].

Several studies investigated treatment modality and whether patients were dialysis
dependent or not, in relation to reported CB [5,20-25,27,35-37,44]. CB scores were found
to be higher in caregivers of patients receiving HD compared with caregivers of patients
receiving PD [24,27] and RT groups [23,24,35], as well as for patients who were not yet
receiving dialysis [5]. Caregivers of patients with RT reported lower CB than patients
receiving peritoneal dialysis [22]. The CB level was lower in caregivers whose patients had
a kidney transplant history than the ones who did not [37]. On the other hand, several
studies reported that CB levels did not differ by dialysis dependency (dialysis dependent
or not) [36,44], type (PD, HD, home or in-centre HD) [20,21,25,44] or before and after RT [5].

3.3.3. Situational and Relational Factors
Caregiver relationship to patients, cohabiting arrangements, place of residency, duration of
caregiving and duration of relationship between patients and caregivers
Several studies examined the effect of caregiver relationships in patients with
CB [6,10-12,16,19,24,26,30,33,34,37,39,42—46]. Seven studies reported that the nature of
the caregiver relationship with the patient influences the levels of CB [10,12,26,33,39,43,46].
In five studies, caregivers who were spouses of patients were found to have a compar-
atively high level of CB compared to those with other types of relationships [10,12,26,39,43].
Three of them have reported that high levels of CB can also be observed in parents of
patients [10,12,43].
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On the other hand, two studies of caregivers of patients receiving HD in Turkey
reported that spouse caregivers have less burden compared to other family relatives such
as sons, daughters, siblings, grandmothers and grandfathers [33], daughters, daughters-
in-law, and siblings [46]. However, a number of studies suggested that the nature of the
relationship with the patient did not predict CB [6,11,19,24,34,44]. A single study reported
a positive correlation between the duration of the relationship between caregivers and care
recipients and caregiving benefits [5].

Only one study highlighted that caregivers living with patients, irrespective of the
relationship, experienced greater CB than relatives who live in a separate residence [19,45],
while four studies reported no effect [6,11,24,26,42]. The place of residency (either city or
rural area) has been investigated in patients receiving in-centre HD and found that those
living in a city location had lower CB scores than those in rural areas [33,46]. However, one
study reported no association between the place of residence and CB [11].

The caregiving duration was examined as a predictor of CB in ten studies [11,16,19,
20,26,27,30,32,43,47]. Six studies reported a positive correlation between the duration of
caregiving and CB [11,26,30,32,43,47], while remaining studies reported no relationship.

The time spent providing care (hours/day) has also been investigated. Longer daily
hours of caregiving were found to be positively correlated to the level of CB [12,20,30,32,40,45],
but five studies found no correlation [6,19,26,28,42].

A single study investigated a variety of variables including: the number of children,
smoking habits, and alcohol consumption, and reported that caregivers having three or
more children have higher CB, with no changes in CB associated with smoking and alcohol
consumption [11]. One study identified a positive association between CB and the number
of medications used by patients [20]. One study found a lower CB in the caregivers who
exercised for more than one hour a week [45].

3.3.4. Environmental Factors

Caregivers who seek social support from family and friends experience less CB than
caregivers without strong support networks [10,19,20,42]. Social support diminished the
impact of emotional CB and stress by providing a solution to the problem, by providing
distraction from the problem or by facilitating healthy behaviours needed [10,19,20]. The
studies did not report how social support can reduce the physical burden of care.

3.3.5. Psychological Factors

All studies that investigated the relationship between caregiver depression and anx-
iety and CB reported that higher levels of psychological symptoms are correlated with
increased CB [10,17,24,36,38,43]. Caregivers of patients who experience depressive symp-
toms reported higher levels of CB [42].

4. Discussion

This review synthesised the current evidence related to CB and the factors associated
with CB in patients with ESKD. Informal caregiving research has largely focused on patients
with cancer and mental illness, including dementia and Alzheimer’s disease, with limited
research on caregiving in patients with renal disease. This systematic review includes
research from a range of countries. Cultural values and social patterns in these countries are
presented in the review, which allows judicious generalisation of the findings to relevant
cultural contexts. However, there are several limitations of this review that should be
acknowledged. Some potentially relevant studies were unavailable in English [54-59]. Ad-
ditionally, the majority of studies included in the review used a convenience sample, which
means study participants may not be representative of their populations. Moreover, due
to the range of different instruments used to measure CB, a variety of aspects of CB have
been reported. Each instrument used different components to measure CB, for example,
the CSA comprises two components: social constraints and physical exhaustion [52]. The
ZBI includes items related to consequences of caregiving, guilt or self-criticism, patient’s
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dependence, frustration/embarrassment or anger, emotional reactions and psychological
burden, personal strain, and role strain [60], while the CBS contains isolation, disappoint-
ment, and emotional involvement items [49]. These differences in the measurement of CB
are due to the lack of a conceptualisation or agreed definition of CB in the literature [7,61],
which may contribute to differences in study findings [62].

Caregivers of patients with ESKD experience a significant burden, regardless of
country of residence. Burden levels in caregivers are likely to be regulated by a wide
range of factors. These factors include socio-demographic characteristics of caregivers
and patients, disease-related factors, caregiving-related factors, environmental factors, and
psychological factors. However, some factors are relatively consistent across studies, whilst
for others, findings are inconsistent or inconclusive.

4.1. Consistency between Studies

The studies included in this systematic review consistently report that gender, care-
giver and patient income, time providing daily care, duration of caregiving, the relationship
to patients, and cohabiting arrangements are associated with increased CB. Being a female
caregiver is frequently reported as a contributor to higher CB, in patients with ESKD. This
finding was consistent with the findings of a systematic review conducted on caregivers
of patients with dementia [7]. Several factors explain this finding. For example, gender
differences and burden may be due to gender roles, with women still largely regarded as
the primary caregiver in social and informal care situations [63]. Therefore, women may
self-impose the duty of caregiving more readily than their male counterparts. Alternatively,
women may more readily voice their experiences of caregiving versus men, which may be
aligned to gender roles that typically result in women being more expressive and vocal
about their emotions [64]. Accordingly, women are more likely to express negative feelings
than men [65,66]. In contrast, in Middle Eastern countries, men are less willing to complain
and express weakness due to cultural norms that reinforce that men are strong and able to
tolerate stress [67]. Consequently, differences between men and women may in part reflect
differences in their willingness to report CB.

This review suggests that individuals within lower socio-economic populations (the
unemployed or on low incomes) may experience higher CB. The explanation for this
finding is that caregivers with limited income may have a lack of adequate facilities to
meet patient requirements, limited access to suitable care and medication, a lack of trans-
portation, difficulty accessing medical facilities, and limited contact with social support
organisations [26]. Caregivers of patients with dementia in lower socio-economic groups
have also been found to experience higher CB [68].

A longer duration of caregiving and spending a longer time providing daily care
were found to be associated with increased CB. These findings may be due to the poor
health status of patients that require more time to care for. This is consistent with the
findings of Serrano-Aguilar et al. [69] and Conde-Sala et al. [70], who explained that
when patients have lower levels of wellbeing, caregivers would be expected to assist in
providing further hours of care. Spending hours in caregiving responsibilities may lead to
limitations in carrying out daily personal duties [71], and restrictions in participating in
social activities [72]. Furthermore, a longer time spent on caregiving might be due to the
difficulty of caregiving tasks associated with CB [30].

Living with patients at the same residence was found to increase CB. The same results
were also stated by Raccichini et al. [73] and Vifias-Diez et al. [74], who explained that
living with the patients, most likely to be spouses, involved constant patient care leading
to a greater physical, emotional, and social burden, which increase over time.

Living in a peripheral district was associated with increased CB. Notably, studies
reported that caregivers living in rural areas may report higher levels of CB, which may be
due to the increased probability that these patients require in-centre dialysis treatment, or
the additional physical and financial burden of travelling to dialysis centres.
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Social support was found to help reduce CB [10,19,20,42]. According to Alnazly [19],
in the Kingdom of Jordan, spouses, children, and siblings are all involved physically
and emotionally in caregiving, which helps to minimise feelings of burden in primary
caregivers. Additional studies are required to identify the association between the numbers
of individuals involved in providing care and the level of CB.

In this systematic review, studies reported that disease-related factors are consistently
associated with increased CB. Burden for caregivers of those with receiving HD was
significantly higher than for caregivers of patients within PD and RT groups. These results
can be explained by the essential differences between treatment modalities. Patients
undergoing HD typically attend a dialysis centre three times a week and spend a minimum
of three hours per session. Unlike patients on HD, patients receiving PD experienced
fewer symptomes, less pain, and are better able to maintain their personal lives and social
interaction actively [75], which decreases the amount of support required from caregivers
and therefore reduces CB.

Higher numbers of comorbidities in patients and caregivers were associated with
higher levels of CB. These findings are similar to those reported by informal caregivers of
patients with dementia [76]. Caregiving responsibilities and the amount of time needed
to provide care were likely to increase when a patient’s physical health deteriorated,
reducing their ability to perform daily activities and increasing their functional dependence.
Caregivers may feel overwhelmed with managing the complex needs of patients with
comorbidities, while at the same time they are dealing with the presence of CKD and
dialysis treatment leading to increase CB. Furthermore, this review revealed that the
number of medications used by patients was associated with CB [20]. Patients may take
medications due to the presence of other comorbidities that increase CB.

Psychological symptoms such as depression and anxiety were significant contributors
to CB. These findings support earlier research with caregivers of those with dementia,
which reported that psychological symptoms, experienced by caregivers, were the main
factors that contribute to CB [7].

Zhang et al. [45] suggested that performing exercise for more than one hour a week
can reduce CB. Limited studies focus on the caregivers doing exercise to relieve CB. One
study focused on the effectiveness of the involvement of care recipients in intradialytic
exercise and found that it successfully reduced CB [77].

4.2. Inconsistent Findings

A number of socio-demographic factors reported inconsistent findings in relation to
CB. The age of caregivers and patients was found to affect CB both negatively and positively.
Younger caregivers may be more vulnerable to the challenges imposed when caregiving,
and this may result in greater social isolation and financial insecurity [78], and reduced
problem-solving skills [46]. On the other hand, older caregivers may be limited physically
and mentally, which may influence their caregiving abilities [79]. Both explanations are
credible, and these differences may be due to the multinational research included in the
review, which considers this issue in a diverse range of cultures. It is clear that culture
shapes caregiving attitudes; this conclusion is supported by a number of authors [80,81],
but only two studies explored the ethnicity, race, and religion of caregivers, and these
found no effect on CB. Further research is required to examine cultural differences and the
effect on CB.

Caregivers with low education levels or caring of patients with low education had
higher CB scores, with the exception of one study, which reported contradictory findings
with more educated caregivers reporting higher CB [46]. The authors of this study suggest
that caregivers with higher educational attainment may commit to other responsibilities
and have higher expectations for their lives rather than dedicating themselves totally to
caring. Additionally, caregivers with adequate health literacy [16] and receive higher levels
of education in how to support the care recipients experience less CB [46]. Caregivers
who have the ability to gain access to and understand relevant information may use this
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to help maintain and promote patients” health, and so experience lower CB. Caregivers
with adequate health knowledge are prepared more to support their patients and having
less concern about performing tasks such as dealing with disease symptoms, preventing
infection, and assisting with side effects [82]. This review highlights that single caregivers
experience greater feelings of burden, in contrast to one study, which suggested that single
caregivers reported the lowest CB [10]. Burnley [83] argues that having a spouse (who is
not the patient) who can provide support in times of stress can reduce feelings of burden.
Married caregivers may receive support from partners, a resource that single caregivers
cannot avail of [83]. The author suggests that marriage can be a source of solace and
support and can help to reduce burden [83]. In this review, only one study reported
that being married was a significant predictor of higher CB in patients with ESKD [30],
which was similarly demonstrated in patients with dementia [84]. Marital status has been
investigated extensively in CB literature, but marital satisfaction levels may be a key to
positive caregiving outcomes, as more cooperative couples may engage in more adaptive
behaviours and positive self-management [85]. In this review, only one study investigated
marital satisfaction in relation to CB, and found no correlation, although this may be due
to a small sample size [36]. Additional research is required to identify if any association
exists between marital satisfaction and CB.

The study of caregiver relationship to patients reported some varied findings between
studies. Five studies report that spouses experience higher, while two studies suggested
that parent caregivers reported high CB. The findings in this review and in additional
studies demonstrate that close family members are more likely to experience higher CB
than other relatives or unrelated individuals [86,87]. This may be because family members
are more emotionally involved in their duties as caregivers, and so feel obliged to take care
of the family member, even when their personal well-being is compromised [87].

Spouses in particular may experience a greater sense of responsibility, which intensifies
the emotional content of caregiving, leading to a greater burden [88]. The challenges facing
the spouses who are being primary caregivers and the expectations from them are different
from any other relative caregivers. The challenges included managing a drop in income,
dealing with additional parenting responsibilities, and the lack of intimacy or reciprocity
within the marital relationship [89]. On the other hand, two studies conducted in Turkey
reported lower CB in spouses [33,46] and suggested that this is influenced by Turkish
culture where spouses perceiving the caring role as a normal task rather than a burden [33].
It is clear from these studies that findings cannot be generalised to different contexts, in
light of the differences in caregiver relationships across different regions. For example,
more traditional values make it clear that daughters are the preferred caregivers in Middle
Eastern countries [46], while the spouse is judged to be the most appropriate caregiver in
Canada [38]. This suggests that there may be a disparity in CB in patients across a wide
range of cultural settings.

5. Conclusions

Increased reported CB is associated with female sex; carer anxiety, depression, and
ill-health; caring for patients receiving HD and with poorer health; spending longer time
giving care; lower socio-economic status; and living a significant distance from a dialysis
centre. A longer duration of relationship between caregiver and patient, increased marital
satisfaction, and social support from other family members may provide protective effects.
Understanding all the of the factors is necessary to determine how health care professionals
can provide appropriate and effective assistance to improve the quality of caregiving
and reduce CB. The current evidence suggests that the differences in the levels of CB
between studies might be due to the influence of cultural variables, which need further
investigation. Further research is needed to clarify the relationship between CB and
caregiver age, educational level, marital and relationship status, together with the influence
of cultural norms on the caregiver role and experience. Those supporting caregivers of
patients with ESKD should recognise that most caregivers will experience at least moderate
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CB, and that this may increase as the patient’s condition deteriorates. Assessing CB should
be a regular component of care for people with ESKD and caregivers with characteristics
associated with increased CB may need targeted additional support. This is necessary to
avoid early nursing home placement, reduce the adverse health outcomes for patients, and
prevent the deterioration of caregivers” health. HCPs should inform caregivers to consider
seeking social support, performing exercise, and obtaining an adequate education in how
to support the care recipients when experiencing burden.
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Appendix A

Table Al. Quality appraisal of the included studies using JBI.

Were the Were the Was Obvyeil;?ve Were Were the Was
Criteria for Study Exposure Sta]n dard Were Strategies to Outcomes Appropriate Quality
Included Studies Itxﬁclgsmn lm Subjects and Measlpred n Criteria Used Confounding Defal with Measured in Statistical Assessment
e Sample the Settin, a Valid and for Measure- Factors Confounding a Valid and Analysis Scores
Clearly Described in Reliable ment of the Identified? Factors Reliable Used?
Defined? Detail? Way? Condition? Stated? Way? :
Abed et al. (2020) Yes Unclear Unclear Yes Unclear Unclear Yes Yes Moderate
Adejumo et al. Unclear Unclear Yes Yes Unclear Unclear Yes Yes Moderate
(2019)
Afﬁ(giotfsit al Yes Unclear Unclear Yes Unclear Unclear Yes Yes Moderate
Alnazly (2016) Yes Unclear Yes Yes Yes Yes Yes Yes High
Alvarez-Ude et al. Yes Unclear Yes Yes Yes Yes Yes Yes High
Bgo‘l/lvgﬁe(zlo%@ Yes Unclear Yes Yes Unclear Unclear Yes Yes Moderate
Avsar et al. (2013) Yes Unclear Yes Unclear Yes Yes Yes Yes High
Avsar et al. (2015) Yes Unclear Unclear Unclear Yes Yes Yes Yes Moderate
Bar(%gl{ge)f al Yes Unclear Yes Yes Unclear Unclear Yes Yes Moderate
Bayoumi (2014) Yes Unclear Unclear Yes Yes Yes Yes Yes High
Belasc&ggg Sesso Yes Unclear Yes Yes Yes Yes Yes Yes High
Belasco et al. Yes Unclear Yes Yes Yes Yes Yes Yes High
Cazgzaori ;)t al Unclear Unclear Yes Unclear Unclear Yes Yes Yes Moderate
Canglodlré)et al Unclear Unclear Unclear Unclear Yes Yes Yes Yes Moderate
Faridah et al. Unclear Unclear es unclear Unclear Unclear Yes es Moderate
(2020) ¥ Y
Harris et al. Yes Unclear Unclear Unclear Yes Yes Yes Yes Moderate
(2000)
Hoang et al. Yes Unclear Yes Yes Yes Yes Yes Yes High

(2019)
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Table A1. Cont.
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Were the Were the Was Obiective Were Were the Was
Criteria for Study Exposure St J i Were Strategies to Outcomes . .
P H f andard . . H Appropriate Quality
Included Studi Inclusion in Subjects and Measured in Criteria Used Confounding Deal with Measured in Statistical A ment
cluded Studies the Sample the Setting a Valid and £ Factors Confounding a Valid and ; ssessme
A 2 . or Measure- P . Analysis Scores
Clearly Described in Reliable ment of the Identified? Factors Reliable Used?
Defined? Detail? Way? Condition? Stated? Way? '
Jafari et al. (2018) Yes Unclear Yes Yes Yes Yes Yes Yes High
Joy et al. (2019) unclear Unclear Yes yes Unclear unclear yes Yes Moderate
Kang et al. (2019) Unclear Unclear Yes Unclear Unclear unclear Yes Yes Moderate
Kilic and
Kaptanogullari Yes Unclear Yes Yes Unclear Unclear Yes Yes Moderate
(2017)
Mash(azygll;};l etal Yes Unclear Yes Yes Unclear Unclear Yes Yes Moderate
Mollcz;g%;x etal Yes Unclear Yes Yes Yes Unclear Yes Yes High
Nagarathnam Unclear Unclear Unclear Yes Unclear Unclear Yes Yes Moderate
etal. (2019)
Oyegbile and X
Brysiewicz (2017) Yes Unclear Yes Unclear Yes Yes Yes Yes High
Paschou et al. Unclear Unclear Yes Unclear Unclear Unclear Yes Yes Moderate
Rafati et al. (2019) Yes Unclear Yes Yes Yes Unclear Yes Yes High
Rioux et al. (2012) Yes Unclear Yes Unclear Unclear Unclear Yes Yes Moderate
ROdg%lllS)et al Yes Unclear Yes Unclear yes Unclear Yes Yes Moderate
Senmar et al. Yes Yes Yes Yes Unclear Unclear Yes Yes High
Shah et al. (2017) Unclear Unclear Yes Unclear Unclear Unclear Yes Yes Moderate
Sha(l;g;e)t al. Yes Unclear Yes Unclear Unclear Unclear Yes Yes Moderate
Shlm(()%/ggg)a etal. Unclear Unclear Yes Yes Unclear Unclear Yes Yes Moderate
Tao et al. (2020) Yes Yes Yes Yes Yes Yes Yes Yes High
Wa(s%&yze;t al. Unclear Unclear Yes Unclear Yes Unclear Yes Yes Moderate
Wi(clkgsg% al. Yes Unclear Yes Unclear Yes Yes yes yes High
Zh&%glg)t al. Unclear Unclear Yes Unclear Unclear Unclear Yes Yes Moderate
Zhang et al. Yes Yes Yes Yes Unclear Unclear Yes Yes High
(2020)
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